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Amendmf>nt<i tn the Claims! 

Claims 1-43 have been amended herein. Please note that all claims currently pending and 
under consideration in the referenced application are shown below. Please enter these claims as 
amended. This listing of claims will replace all prior versions and listings of claims in the 
application. 

listing nf riaims! 

1 . (currently amended) A method for tracking a particle through a geometric model, the 
steps method comprising: 

arranging a plurality of substantially uniform volume elements into rcrtdthfi geometric model; 
describing a movement of Scrittthfi particle through smdilie geometric model with a particle track; 
and 

traversing saTdthe particle along saidih^ particle track from one smd uniform volume element to 
another smd uniform volume element in integer based increments. 

2. (currently amended) A method according to claim 1, further comprising t he step of 
converting a plurality of pixels of information contained in a medical image into stridihe uniform 
volume elements. 

3. (currently amended) A method according to claim 1, further comprising t he step of 
defining a material to be associated with each saidD£lh£ uniform volume elements. 

4. (currently amended) A method according to claim 3, further comprising the step of 
mapping each smd material pisisiocinmd with e/Ach nf the, nniform volnme. Rlemenrs to an array. 

5. (currently amended) A method according to claim 1, further comprisin g die steps of : 
determining a material of both CTfrht he one nni fnrm volmnfi plenie.nt and stritHlieLanother smd 

uniform volume elements; and 
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terminating said s t ep of J im traversing sardthfi particle when sardth^ material of smdih^ another smd 
uniform volume element is substantially different from sakltha material of Scndthe one said 
uniform volume element. 

6. (currently amended) A method according to claim 5, further comprising t he s t ep of 
determining a position of intersection along rardthe particle track where snrdllm material of sttrddiii 
one strid-uniform volume element changed into sardthe. material of strrdlhe another CTtd-uniform 
volume element. 

7. (currently amended) A method according to claim 6, further comprising the step of 
reporting saitHh^ position of intersection. 

8. (currently amended) A method according to claim 1, wherein strrdlJie particle track has 
a primary direction of movement, further comprising the step oF traversing stcrdthe particle along 
satdihe particle track along saidthe primary direction of movement. 

9. (currently amended) A method according to claim 1, further comprising the step of 
setting an initial condition for satdthe particle track. 

10. (currently amended) A method according to claim 9, wherein sardthti particle traverses 
along sardthfi particle track beginning in a starting element of saidlhe: uniform volume elements and 
traverses to a next element of sardihe uniform volume elements, further comprising the s t ep of 
determining a center value of CTdlhe starting element along a primary direction of movement for 
sardthii particle track, sardlh^ center value representing at least a portion of an adjusted coordinate 
from which smdlhe particle will begin traversal along sardlhe particle track. 

1 1 . (currently amended) A method according to claim 10, wherein saidthe particle track 
has at least one secondary direction of movement, further comprising t he s t ep of determining a 
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beginning coordinate value for each said secondary direction of movement in response to saidUie 
step of 

determining srrrdthfiL center value of saidihe starting element along saktlhe primary direction of 
movement. 

12. (currently amended) A method according to claim 1, wherein saidlhei particle track has 
at least one secondary direction of movement, and further comprising the s t ep of calculating an 
error term for each smd secondary direction of movement, sardthii error terms^ being used to adjust 
a coordinate value whenever smdlhe error term exceeds a threshold value. 

13. (currently amended) A method for simulating particle transport through a geometric 
model, the stq^s-mfithoiLcomprising: 

arranging a plurality of substantially uniform volume elements into stridthe geometric model; 
defining a material to be associated with each-^aMjofJM uniform volume elementii, at least one of 

strrdthfi uniform volume elements corresponding to a radiation source; 
describing a particle track with a primary direction of movement through sardthc geometric model, 

sardihe particle track beginning substantially internally within satd-the geometric model at 

sardUie one of sardthe uniform volume elements corresponding to saidthe radiation source 

in a starting element of sardth^ uniform volume elements and traversing to a next element 

of sardtki uniform volume elements; and 
following a particle along sardlhe particle track through sardihe geometric model until sardih^ 

material of sardihe next element is substantially different from saidlhe material of sardths 

starting element. 

14. (currently amended) A method according to claim 13, wherein said step oll th^ 
describing satdthe particle track comprises the steps of defining an initial position and a vector for 
sardihe particle. 
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15. (currently amended) A method according to claim 13, wherein said step of JJie 
defining smdthii material to be associated with each saidtki uniform volume element further 
comprises t he s t ep of m apping each saidthfi material to an array. 

16. (currently amended) A method according to claim 13, wherein said step ofJ ht 
following sardtki particle along smdthiii particle track comprises t he s t ep of stepping along yrm ttrhp 
particle track in integer based increments of sardihe coordinate system along stridth^ primary 
direction of movement. 

17. (currently amended) A method of computationally enlarging a radiation distribution 
for a treatment volume irradiated during radiation therapy having a radiation source substantially 
internal within a patient, the K t gm method comprising- 

obtaining a medical image of saMlhe treatment volume, sardlh^ medical image containing a 

plurality of pixels of information; 
converting saidlhe pixels into a plurality of substantially uniform volume elements; 
arranging rairtthe uniform volume elements into a geometric model; 

defining a material to be associated with each saidlhe uniform volume element, at least one of 
saidili^ uniform volume elements corresponding to satdihe radiation source; 

describing a plurality of particle tracks through saidthfi geometric model, satdlim particle tracks 

beginning substantially internally within srtrdthi!! geometric model at satdJJbi^ one of satdihii 
uniform volume elements corresponding to sardth^ radiation source having a primary 
direction of movement beginning in a starting element of SctrdUtui uniform volume elements 
and traversing to a next element of ^mdihe uniform volume elements; 

simulating a particle movement along each said p article track of the plurality of p.-^rrirJe n-nrks; 
through sardihii geometric model in integer based increments along raidlhG primary 
direction of movement until a position when saidthe material of Scttdthfi next element is 
substantially different from sardihe material of sardihe starting element, sardtha particle 
corresponding to an alpha, beta or gamma emission emanating from saidth^ radiation 
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source during strrdthe radiation therapy, smrfth^ position corresponding to at least one of 
sardtki particles being captured, scattered and exited from Sctittthe geometric model; and 
computing a distribution of radiation doses based upon stridthe particle movement along each-saM 
of the particle trackii. 

18. (currently amended) A method according to claim 17, further comprising t he step of 
generating a plurality of axial slices of satdihe treatment volume. 

19. (currently amended) A method according to claim 17, wherein said step ofJ iie 
converting saidthti pixels into satdtti£L uniform volume elements further comprises t he step of 
proportionally converting a volume and shape of smdiJie pixels into a corresponding volume and 
shape of sardthe uniform volume elements. 

20. (currently amended) A computer readable medium having computer executable 
instructions, w hich w hen executed on a compi Her perform a process for tracking a movement of a 
particle through a geometric model, th e p rocess comprisingthe coniputer executable iiistructions 
for pcrfonniiig the steps of : 

arranging a plurality of substantially uniform volume elements into sairithe geometric model; 
mapping a material associated with each saidih^ uniform volume element to an array, at least one 

of sardthe uniform volume elements being mapped to a radiation source; 
projecting saidlhe movement of saMihe particle through saidlhe geometric model with a particle 

track beginning in a starting element of sardthe uniform volume elements and traversing to 

a next element of smdihii uniform volume elements; and 
traversing sardthi^ particle along sardthe particle track in integer based increments until saidUbii 

material of sardlhe next element is substantially different from sardthe material of saidlhje 

starting element. 

21. (currently amended) A computer readable medium according to claim 20, further 
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comprising computer executable instructions for perforniing tlie step of storing sardthe array in a 
storage device. 

22. (currently amended) A computer readable medium according to claim 20, further 
comprising computer execu t able instaictions for perforniing the step of establishing a center value 
for smdlJie particle track along a primary direction of movement thereof. 

23. (currently amended) A computer readable medium according to claim 20, further 
comprising computer executable institic t ions for perfoi inii i g the step of storing saidthf; array by 
integers determined from a selected coordinate system. 

24. (currently amended) A computer readable medium according to claim 23, further 
comprising computer execu t able ins t ixic t ions for performing tlie step of computing error terms to 
be associated with at least one secondary direction of movement, saidthii error terms being used to 
properly identify sardth^ materials stored in sttidth^ array. 

25. (currently amended) A computer readable medium according to claim 20, further 
comprising co mp u t er executable instructions for performing t he steps of : 

reading a medical image of a treatment volume irradiated by CTtdihe radiation source having a 

plurality of pixels of information contained therein; and 
converting sardlhe pixels into stridlh^ uniform volume elements. 

26. (currently amended) A computer readable medium according to claim 25, further 
comprising computer execu t able instiiictions for performing the step of p roportionally converting a 
volume and shape of smdihe pixels into a corresponding volume and shape of smdlhc uniform 
volume elements. 

27. (currently amended) A computer readable medium according to claim 25, wherein 
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smdlhe medical image comprises a plurality of substantially cross-sectional slices of satdlhf^ 
treatment volume, further comprising c o m put er e xecutable instructions for pei foi ' ming t he s t ep o f 
stacking sakiLh^ uniform volume elements into a three dimensional representation of sardlhe 
treatment volume. 

28. (currently amended) A computer readable medium according to claim 20, further 
comprising comput e r executable instruc t ions for perfonnijig the step o f displaying saidlhe 
geometric model. 

29. , (currently amended) A computer readable medium having computer executable 
instructions, which when executed on a conipui:er p erform a proce s s for computationally enlarging 
a radiation distribution of a treatment volume irradiated during a radiation therapy having a 
radiation source, said compu t er e x ecti t ahle in s t nictinns for perfnrrni n o t he ^ s; t e] - )si n f the prnr.e,<;< 
comprising: 

reading a medical image of stikftJie treatment volume, saidlh^ medical image containing a plurality 

of pixels of information; 
converting smdilie pixels into a plurality of substantially uniform volume elements; 
mathematically arranging sardtlKi uniform volume elements into a geometric model substantially 

representing smdlhe treatment volume; 
mapping a material associated with each-saitf of the uniform volume elements to an array, at least 

one of sarrfliu^ uniform volume elements corresponding to sardlhe radiation source; 
describing a plurality of particle tracks through stridth^ geometric model, saidllui particle tracks 

beginning substantially internally within sardthe geometric model in a starting element of 

smdthe uniform volume elements and traversing to a next element of sardthfi uniform 

volume elements; 

simulating a particle movement along each said p article track of the phirnHry of pnrtirlp tmrk^ 

through saidthe geometric model in integer based increments until a position when CTrdlhiS 
material of sardthii next element is substantially different from smdthii material of CTf rfthe 
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starting element, sarrithe particle corresponding to an alpha, beta or gamma emission 
emanating from Scrrdlhe radiation source during ^raidthfi radiation therapy, saidtlui position 
corresponding to at least one of saidthfi particle being captured, scattered and exited from 
stmithe geometric model; and 
computing a distribution of radiation doses based upon sartJih^ particle movement along each-^aid 
of the particle tracks. 

30. (currently amended) A computer readable medium having computer executable 
modules inchiding computer eyerntMhle instrnctinn, which when e,xe.rntp.ri on n mmpnter perform 
process for enlarging a radiation distribution of a treatment volume irradiated during a radiation 
therapy having a radiation source, t h e modules comprising: 

a reader module for converting a plurality of pixels of information contained in a medical image 

into a corresponding plurality of uniform volume elements; 
a modeling module for arranging Scttrfthe uniform volume elements into a geometric representation 

of sardthe treatment volume; 
a storage module for storing a material for each snrdthe uniform volume elements, at least one of 

sardlhe uniform volume elements being stored as corresponding to saidlhii radiation source; 
a projection module for tracking a movement of a particle through sardlhfi geometric representation 

according to integer based steps; and 
a random generation module for calculating a status of sarrflh^ particle as strrdthii movement of 

sanithe particle is tracked through smdlhe geometric representation. 

31. (currently amended) A method for enlarging a radiation distribution of a treatment 
volume irradiated during a radiation therapy having a radiation source, the s t cp.^ method 
comprising: 

creating a geometric model of sardtk: treatment volume; 

describing a movement having a primary direction thereof of a particle through smdlh^ geometric 
model in integer based increments along Sctrdthe primary direction, Scrfdlhe particle 
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representing an alpha, beta or gamma emission emanating from sardihe radiation source 
during sHTdthe radiation therapy; and 
computing a distribution of radiation doses based upon smdth^ movement of stridthe particle. 

32. (currently amended) A method according to claim 31, wherein sttrdliifi geometric 
model is comprised of a plurality of substantially uniform volume elements, further comprising the 
step of defining a material to be associated with each sttidth^ uniform volume element, at least one 
of raidthe uniform volume elements corresponding to saidthii radiadon source. 

33. (currently amended) A method according to claim 32, wherein jmrdth^i movement 
begins substantially internally within sardllua geometric model in a starting element of stridlhs 
uniform volume elements and traverses to a next element of saidlhii uniform volume elements, 
further comprising the step of describing saMihe movement of satdthe particle through smdlhe 
geometric model until sardthe material of saidiiui next element is substantially different from 
saidlh^ material of saidlhe starting element. 

34. (currently amended) A method according to claim 33, further comprising the step of 
determining a position where along Kctrdthe movement-satd^JJi^ matpnMl of the n ext element is 
substantially different from smdth£i material of sardlhe starting element. 

35. (currently amended) A computer readable medium having computer executable 
instructions , which when executed on computer ppiform n procest^ rnmpriKing thp. nnf^- Fnr 
p erforming the s t eps as recited in claim 31. 

36. (currently amended) A method for simulating particle transport through a geometric 
model, the steps method comprising: 

arranging a plurality of substantially uniform volume elements into sardlhe geometric model; 
defining a material to be associated with each-stridjolibfi uniform volume elements, at least one of 
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strrdlhe uniform volume elements corresponding to a radiation source; 
describing a particle track with a primary direction of movement through smdlhii geometric model, 
sttidlhe particle track beginning within-thatJi surface uniform volume element first 
encountered by a particle from an externally-applied radiation source and proceeding 
therefrom as if sttTrfthe particle track were bom within saMUie first surface uniform volume 
element; and 

following a particle along stridthe particle track through smdthfi geometric model until saittths 

material of stridHiii next element is substantially different from saidthf^ material of sardthe 
starting element. 

37. (currently amended) A method according to claim 36, wherein said step oO h^ 
describing smdiii^ particle track comprises t he steps of defining an initial position and a vector for 
sairfth^ particle. 

38. (currently amended) A method according to claim 36, wherein said step ofJ Lhi^ 
defining saMthe material to be associated with each KHkUhfii uniform volume element further 
comprises t he step of m apping each rardlhei material to an array. 

39. (currently amended) A method according to claim 36, wherein said step ofj iie 
following 5HTdthe. particle along smdlhG particle track comprises the step of stepping along stridlhc 
particle track in integer based increments of smdthe coordinate system along sardihe primary 
direction of movement. 

40. (currently amended) A method of computationally enlarging a radiation distribution 
for a treatment volume irradiated during radiation therapy having a radiation source external to a 
patient, the steps method comprising: 

obtaining a medical image of sardlhe treatment volume, sardihe medical image containing a 
plurality of pixels of information; 
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converting SOTdih^i pixels into a plurality of substantially uniform volume elements; 
arranging sakithe uniform volume elements into a geometric model; 

defining a material to be associated with each-sairf of the uniform volume elements, at least one of 
CTidthe uniform volume elements corresponding to stridtlKi radiation source; 

describing a plurality of particle tracks through saittlhe geometric model, sardihe plurality of 

particle tracks beginning within-thttt_a surface uniform volume element first encountered by 
particles from an externally-applied radiation source and proceeding therefrom as if sardihe 
plurality of particle tracks were bom within saidlhii first surface uniform volume element; 
and 

simulating a particle movement along each said p article trac k of the pinrnlify of particle tmrks; 
through strrdlhj£ geometric model in integer based increments along sardlM primary 
direction of movement until a position when ratdthe material of strrdthfn next element is 
substantially different from saidthe material of stridlhe starting element, saidlhe particle 
corresponding to an alpha, beta or gamma emission emanating from saidthci radiation 
source during stridth^ radiation therapy, saitMie position corresponding to at least one of 
saidthe particle being captured, scattered and exited from Scridthei geometric model; and 

computing a distribution of radiation doses based upon rardlhe particle movement along each-said 
of the particle tracks. 

41. (currently amended) A method according to claim 40, further comprising the step of 
generating a plurality of axial slices of saidthe treatment volume. 

42. (currently amended) A method according to claim 40, wherein said st e p ofJ li^ 
converting sardthe pixels into saidthfi uniform volume elements further comprises the step of 
proportionally converting a volume and shape of sardthfi pixels into a corresponding volume and 
shape of saidthe uniform volume elements. 



43. (currently amended) A computer readable medium having computer executable 
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instructions, which when exeailed on a computer perform n process for computationally enlarging 
a radiation distribution of a treatment volume irradiated during a radiation therapy having a 
radiation source, said compu t er e x ecnral - )le insh - un t i nn.'s fai ppjfnrminp t he. <; t e.p<;> n f the, pmresis: 
coirtprising : 

reading a medical image of smdthe treatment volume, strtdthe medical image containing a plurality 

of pixels of information; 
converting stmit he pixels into a plurality of substantially uniform volume elements; 
mathematically arranging Sctrdlhe uniform volume elements into a geometric model substantially 

representing smdjth^ treatment volume; 
mapping a material associated with each rardlh^ uniform volume element to an array, at least one 

of saidlhe uniform volume elements corresponding to saidthfi radiation source; 
describing a plurality of particle tracks through sttidihe geometric model, stndthc plurality of 

particle tracks beginning within^that_a surface uniform volume element first encountered by 

particles from an externally-applied radiation source and proceeding therefrom as if strrdthe 

plurality of particle tracks were born within saidlhe first surface uniform volume element; 

and 

simulating a particle movement along each said p article track nfthe. plurality of p^irrirJp. tnirk^ 

through saidthe geometric model in integer based increments until a position when stridthe 
material of sardlJie next element is substantially different from Scrrdlhe. material of Scriddafi 
starting element, stridthf^ particle corresponding to an alpha, beta or gamma emission 
emanating from strrdthe. radiation source during smdth^i radiation therapy, sHrdthe position 
corresponding to at least one of sardlh^ particle being captured, scattered and exited from 
sttidthe geometric model; and 

computing a distribution of radiation doses based upon smdthe particle movement along each-sard 
of the particle tracks. 
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